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(54) Adjustable stroke mechanism for a scotch yoke assembly 



(57) A scotch yoke mechanism (12) for converting 
rotational movement into reciprocating linear movement 
and having an adjustable stroke length. The scotch yoke 
mechanism includes a stroke length toggle (30) eccen- 
trically connected to a cam (26) such that the stroke 
length toggle (30) may assume one of first and second 



positions. The first position defines a first stroke length 
which is shorter than a second stroke length defined by 
said second position. Rotational movement of the cam 
(26) causes the stroke length toggle (30) to assume the 
first position when the cam is rotated in a first direction 
to assume the second position when the cam is rotated 
in a second direction opposite the first direction. 



FIG. 2 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a mechanism 
for converting rotary motion into linear motion. More par- 
ticularly, the present invention relates to a scotch yoke 
assembly that produces two different stroke lengths and 
is selectively determined by the rotational direction of a 
cam. The scotch yoke assembly of the present invention 
is particularly suited for reciprocating a tool, such as a 
saw blade. 

BACKGROUND OF THE INVENTION 

[0002] The present invention has applicability to pow- 
er tools, and in particular to power tools having recipro- 
cating drive mechanisms. Jigsaws and other reciprocat- 
ing saws (referred to in the trade as "recipro" saws) are 
the most common types of power tools having a recip- 
rocating drive mechanism. However, it will be under- 
stood that the present invention has general applicability 
to any power tool that utilizes a reciprocating drive 
mechanism. 

[0003] Reciprocating saws of the general type to 
which the present invention pertains typically include an 
electric motor arranged to drive a reciprocating saw 
blade drive mechanism, which may be of the scotch 
yoke type. More particularly, the motor shaft is mechan- 
ically coupled to a crank plate having an eccentrically 
located crank pin that is drivingly received within the slot 
of a reciprocating yoke member. The yoke member is 
coupled to the saw blade plunger sometimes referred to 
as a ram. 

[0004] Mechanisms of the type described, although 
generally satisfactory, do not provide a means for ad- 
justing the stroke of the reciprocating member. As is 
known to those skilled in the art, it is desirable to be able 
to vary the stroke of a reciprocating saw blade depend- 
ing on the nature of the work being cut. 
[0005] Reciprocating saws and jigsaws are used to 
cut a variety of materials, including materials which differ 
widely in density. As is known to those skilled in the art, 
as a general rule it is desirable when cutting soft mate- 
rials to provide the saw blade with a rather large stroke, 
say two inches for purposes of illustration. On the other 
hand, when cutting hard materials it is desirable to pro- 
vide the blade with a much shorter stroke, say a stroke 
of one inch for purposes of illustration. Thus, it is very 
desirable to provide an adjustable stroke reciprocating 
mechanism thereby to permit the tool to cut efficiently 
irrespective of the nature of the material being cut. 
[0006] Aside from varying the stroke of the saw blade 
to accommodate materials of varying properties, it is al- 
so advantageous to be able to shorten the stroke of the 
saw blade to be able to cut objects in cramped or con- 
fined environments. Minimizing the stroke of the blade 
in such an instance reduces the possibility of unintended 



contact between the tip of the blade and other objects 
in the vicinity of the member being cut. 
[0007] An adjustable stroke mechanism is disclosed 
in U.S. Patent No. 5,134,777. This stroke mechanism 
5 utilizes a planetary gear system including a ring gear 
and an idler gear. The stroke length of a crank pin is 
adjusted by varying the position of the ring gear relative 
to the idler gear. 

[0008] The 777 patent discloses a relatively flexible 
10 arrangement involving a relatively large number of parts 
including a generally circular actuator plate mounted 
within a tool housing for rotation about an axis of a drive 
shaft. The actuator has a number of projections which 
are received within corresponding recesses in the ring 
15 gear thereby connecting the actuator plate to the ring 
gear. Moreover, the actuator plate includes a generally 
elliptical opening to accommodate movement of the 
crank pin. Adjustment of the stroke length of the crank 
pin is achieved by rotating the actuator plate which caus- 
ae es the crank pin to move along an elliptical path. The 
stroke mechanism of the 777 patent is advantageous 
in that any of a number of discrete stroke lengths can 
be selected; however, this flexibility comes at the ex- 
pense of a complex design involving a relatively large 
25 number of parts. Consequently, a stroke mechanism ac- 
cording to the 777 patent is relatively expensive to man- 
ufacture. 

[0009] Accordingly, it is an object of the present inven- 
tion to provide an improved adjustable stroke mecha- 
30 nism for a scotch yoke assembly which utilizes fewer 
parts than known scotch yoke assemblies having such 
stroke length adjust ability. 

[0010] Another object of the present invention is to 
provide an improved adjustable stroke mechanism in 
35 which one of two stroke lengths is selected in accord- 
ance with a rotational direction of a cam. 
[001 1 ] Yet another object of the present invention is 
to provide a reciprocating saw with an improved adjust- 
able stroke mechanism for linearly driving a saw blade 
^o at one of two lengths in accordance with a rotational di- 
rection of a reversible rotary motor. 

SUMMARY OF THE INVENTION 

45 [0012] The above-described objects are met or ex- 
ceeded by the present adjustable stroke mechanism for 
a scotch yoke assembly. The scotch yoke assembly of 
the present invention is comprised of a rotatable cam 
having a stroke length toggle eccentrically mounted to 
so a surface thereof. Rotational movement of the cam 
causes the stroke length toggle to assume either a first 
or a second position depending on the direction of rota- 
tion. The first position defines a first stroke length which 
is shorter than a second stroke length defined by the 
55 second position. 

[0013] The improved scotch yoke mechanism of the 
present invention uses fewer parts than conventional 
mechanisms, and is easier to adjust. Notably, the stroke 
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length may be adjusted simply by reversing the rotation- 
al direction of the cam. 

DESCRIPTION OF THE DRAWINGS 

[0014] 

FIGURE 1 is a side view of a power operated recip- 
rocating saw, shown partially in section, embodying 
the adjustable stroke mechanism of the present in- 
vention; 

FIG. 2 is an enlarged view of a portion of FIG. 1 ; 
FIG. 3 is a perspective view of the adjustable stroke 
mechanism for a scotch yoke assembly according 
to the present invention; 

FIGs. 4A and 4B are top views of the adjustable 
stroke mechanism of FIG. 1; 
FIG. 5 is a sectional view taken along the line 5-5 
of FIG. 4A and in the direction generally indicated; 
FIG. 6 is a side view taken from the right side of the 
adjustable stroke mechanism of FIG. 4B; and 
FIG. 7 is a perspective view of an alternative em- 
bodiment of the adjustable stroke mechanism for a 
scotch yoke assembly according to the present in- 
vention. 

DESCRIPTION OF THE INVENTION 

[0015] The adjustable stroke mechanism of the 
present invention is particularly suited for incorporation 
into a reciprocating power tool such as a reciprocating 
saw or a jig saw. However, one of ordinary skill in the art 
will appreciate other applications for the adjustable 
stroke mechanism of the present invention. By manner 
of illustration, FIG. 1 is a partial sectional view of a re- 
ciprocating saw 10 including a scotch yoke assembly, 
indicated generally at 12, of the present invention, and 
FIG. 2 is an enlarged view of a portion of FIG. 1. 
Throughout the drawings, like numerals are intended to 
describe like parts. 

[0016] The reciprocating saw 10 includes a housing 
14 having a handle 16. The reciprocating saw 10 may 
be electrically or pneumatically operated. In FIG. 1 , the 
reciprocating saw 10 is electrically powered, and in- 
cludes an electric motor 1 8 contained within the housing 
14 and configured to be energized by the trigger switch 

[0017] Rotational movement of the electric motor 18 
is transmitted to the scotch yoke assembly 1 2 via an out- 
put shaft 22. More specifically, the output shaft 22 is ro- 
tatably supported by a pair of ball bearings 24, and is 
connected at one end to the electric motor 1 8. The out- 
put shaft 22 has teeth (not specifically illustrated) which 
engage gear teeth of the scotch yoke assembly 12. 
[0018] A rotational direction of the motor 18 can be 
reversed by way of a reverse switch (not illustrated). The 
rotational movement of the motor 18 is converted into a 
linear reciprocating motion by the scotch yoke assembly 



12. 

[0019] As best shown in FIGs. 2 and 5, the scotch 
yoke assembly 1 2 features a cam 26 mounted on a stub 
shaft 27 which is adapted to be rotationally driven by the 
5 motor 18. The stub shaft 27 is rotatably supported upon 
a pair of ball bearings 28. 

[0020] As shown in FIGs. 3-6, the scotch yoke assem- 
bly 12 includes a stroke length toggle 30 which is ec- 
centrically connected to the cam 26 by a pin 32 such 
that the toggle 30 may be freely moved between a first 
position shown in FIGs. 4A and 5 and a second position 
shown in FIGs. 4B and 6. More particularly, the stroke 
length toggle 30 is pivotable between first and second 
positions. According to a preferred embodiment, the 
stroke length toggle 30 is pivotally mounted within a re- 
cess or cavity 38 defined in an upper surface 40 of the 
cam 26. 

[0021] The cavity 38 is adapted for receiving the 
stroke length toggle 30. The cavity 38 is generally 
shaped like a quarter circle, and has walls 42, 44 which 
define the maximum displacement of the stroke length 
toggle 30. Notably, the stroke length toggle is configured 
to freely rotate into abutment with the cavity wall 42 
when the cam 26 is rotated in a first direction 46 (FIG. 
4A), and freely rotate into abutment with the cavity wall 
44 when the cam 26 is rotated in a second direction 48 
(FIG. 4B). In other words, cavity wall 42 and cavity wall 
44 define the maximum displacement of the stroke 
length toggle 30. 

[0022] The stroke length toggle 30 is provided with a 
drive pin 50 which is generally orthogonal to the surface 
40 of the stroke length toggle. The drive pin 50 is con- 
figured to drive a working tool such as a saw blade 52 
(best seen in FIG. 1). More particularly, the drive pin 50 
is operably connected to a drive bracket 54 which in turn 
is operably connected to a ram 56 which drives the saw 
blade 52. 

[0023] As shown in FIGs. 5 and 6, the drive pin 50 is 
eccentrically positioned relative to a rotational center 58 
of the cam 26. Consequently, the drive pin 50 follows an 
elliptical path as the cam 26 is rotated. Moreover, the 
eccentricity of the drive pin 50 varies depending on the 
position of the stroke length toggle 30. 
[0024] As shown in FIG. 5, the drive pin 50 is a dis- 
tance D1 from a rotational center 58 of the cam 26 when 
the stroke length toggle 30 is in abutment with the wall 
42. Correspondingly, as seen in FIG. 6, the drive pin 50 
is a distance D2 from a rotational center 58 of the cam 
26 when the stroke length toggle 30 is in abutment with 
the wall 44, where D1 is greater than D2. Thus, when 
the cam 26 is rotated in the first direction 46, the drive 
pin 50 follows a first elliptical path which is longer than 
a second elliptical path when the cam 26 is rotated in 
the reverse direction. In other words, the stroke length 
of the drive pin 50 is adjusted in relation to the rotational 
direction of the cam 26. 

[0025] One of ordinary skill in the art will appreciate 
that the adjustable stroke mechanism for a scotch yoke 
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assembly of the present invention is appreciably easier 
to construct and use than known conventional mecha- 
nisms. As described above, the stroke length may be 
adjusted simply by reversing the rotational direction of 
the cam. 

[0026] Furthermore, one of ordinary skill in the art will 
appreciate that there are numerous other ways to define 
the maximum displacement of the stroke length toggle 
30. FIG. 7 illustrates an alternate embodiment in which 
the first and second positions of the stroke length toggle 
are defined by a pair of end position stops such as a 
pins 60a and 60b. The pin 60a is mounted to the cam 
26 such that the stroke length toggle 30 freely rotates 
into abutment with the pin 60a when the cam 26 is ro- 
tated in a first direction 46. Likewise, pin 60b is mounted 
on the cam 26 such that the stroke length toggle 30 free- 
ly rotates into abutment with the pin 60b when the cam 
26 is rotated in a second direction 48. 
[0027] End position stops such as pins 60a and 60b 
serve the same purpose as walls 42, 44, and thus this 
embodiment of the invention renders it unnecessary to 
mount thestroke length toggle 30 within a cavity 38. Oth- 
er ways of defining the maximum displacement of the 
stroke length toggle 30 are readily apparent to one of 
ordinary skill in the art, and fall within the scope of the 
present invention. 

[0028] While a preferred embodiment of the scotch 
yoke mechanism of the present invention has been 
shown and described, it should be understood that other 
modifications, substitutions and alternatives are appar- 
ent to one of ordinary skill in the art. Such modifications, 
substitutions and alternatives can be made without de- 
parting from the spirit and scope of the invention, which 
should be determined from the appended claims. 
[0029] Various features of the invention are set forth 
in the appended claims. 

[0030] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of in- 
creasing the intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
the scope of each element identified by way of example 
by such reference signs. 



Claims 

1 . A scotch yoke mechanism for converting rotational 
movement into reciprocating linear movement and 
having an adjustable stroke length, said scotch 
yoke mechanism comprising: 

a cam; and 

a stroke length toggle eccentrically connected 
to an upper surface of said cam, said stroke 
length toggle being adjustable between first 
and second positions, wherein said first posi- 
tion defines a first stroke length which is differ- 



ent than a second stroke length defined by said 
second position; 

wherein said stroke length toggle is configured 
to assume said first position when said cam is 
5 rotated in a first direction and said stroke length 

toggle configured to assume said second posi- 
tion when said cam is rotated in a second di- 
rection opposite said first direction. 

10 2. A scotch yoke mechanism according to claim 1 , fur- 
ther comprising a drive pin extending in a direction 
generally orthogonal to said upper surface of said 
stroke length toggle. 

is 3, a scotch yoke mechanism according to claim 1 , 
wherein said stroke length toggle is rotatably at- 
tached to said cam by a pin. 

4. A scotch yoke mechanism according to claim 1 , 
20 wherein said upper surface of said cam defines a 

recessed cavity configured to at least partially re- 
ceive said stroke length toggle; and 

said stroke length toggle is at least partially 
received within said recessed cavity. 

25 

5. A scotch yoke mechanism according to claim 4, 
wherein said recessed cavity has first and second 
ends, said first end of said recessed cavity defining 
a maximum displacement of said stroke length tog- 

30 gle in said first direction and said second end of said 
recessed cavity defining a maximum displacement 
of said stroke length toggle in said second direction, 
wherein configuration of said recessed cavity deter- 
mines said first and second stroke lengths. 

35 

6. A scotch yoke mechanism according to claim 5, 
wherein said recessed cavity is generally shaped 
like a quarter circle. 

40 7. a scotch yoke mechanism according to claim 1 , fur- 
ther comprising: 

first and second stop pins mounted to said up- 
per surface of said cam; 

45 wherein said first pin defines a maximum dis- 

placement of said stroke length toggle in said 
first direction and said second pin defines a 
maximum displacement of said stroke length 
toggle in said second direction, wherein posi- 

50 tioning of said first and second pins determines 

said first and second stroke lengths. 

8. A scotch yoke mechanism for a reciprocating saw 
including a reversible rotary motor which is rotata- 
55 ble in both first and second directions, the second 
direction being opposite to the first direction, the re- 
ciprocating saw further including a saw blade oper- 
ably connected to the motor such that rotational 



4 



7 



EP 1 150 036 A2 



8 



movement of the motor is converted into linear 
movement of the saw blade, said scotch yoke 
mechanism comprising: 

a cam operably connected to and receiving ro- 
tational force from the motor, and 
a stroke length toggle eccentrically connected 
to said cam, said stroke length toggle being ad- 
justable between first and second positions, 
said stroke length toggle being operably con- 
nected to the saw blade; 
wherein rotation of said cam in said first direc- 
tion causes said stroke length toggle to assume 
said first position which defines a first stroke 
length; 

wherein rotation of said cam in said second di- 
rection causes said stroke length toggle to as- 
sume said second position which defines a sec- 
ond stroke length; 

said first stroke length being different than said 
second stroke length. 

9. A scotch yoke mechanism according to claim 8, fur- 
ther comprising a drive pin operably connected to 
said stroke length toggle and extending in a direc- 
tion generally orthogonal to said surface of said 
stroke length toggle, said drive pin being operably 
connected to the saw blade such that rotational 
movement of the gear is converted into linear driv- 
ing motion which is transmitted to the saw blade. 

10. A scotch yoke mechanism according to claim 8, 
wherein said stroke length toggle is rotatably at- 
tached to said cam by a pin. 

11. A scotch yoke mechanism according to claim 8, 
wherein said cam defines a recessed cavity config- 
ured to at least partially receive said stroke length 
toggle; and, 

said stroke length toggle is at least partially 
received within said recessed cavity. 

12. A scotch yoke mechanism according to claim 11, 
wherein said recessed cavity has first and second 
ends, said first end of said recessed cavity defining 
a maximum displacement of said stroke length tog- 
gle in said first direction and said second end of said 
recessed cavity defining a maximum displacement 
of said stroke length toggle in said second direction 
such that configuration of said recessed cavity de- 
termines said first and second stroke length. 

13. A scotch yoke mechanism according to claim 12, 
wherein said recessed cavity is generally shaped 
like a quarter circle. 

1 4. A scotch yoke mechanism according to claim 8, fur- 
ther comprising: 



first and second stop pins mounted to said up- 
per surface of said cam; 
wherein said first pin defines a maximum dis- 
placement of said stroke length toggle in said 
5 first direction and said second pin defines a 

maximum displacement of said stroke length 
toggle in said second direction, wherein posi- 
tioning of said first and second pins determines 
said first and second stroke lengths. 

10 

15. A reciprocating saw for linearly driving a saw blade 
at one of first and second stroke lengths in accord- 
ance with a rotational direction of a reversible rotary 
motor, said reciprocating saw comprising: 

15 

a housing adapted to receive the reversible ro- 
tary motor; 

an output shaft operably connected to and ro- 
tational ly driven in one of a first and a second 
20 directions by the reversible rotary motor; 

a rotatable cam operably connected to and re- 
ceiving rotational force from said output shaft; 
and, 

a stroke length toggle eccentrically connected 
25 to said cam, said stroke length toggle being ad- 

justable between first and second positions, 
said stroke length toggle being operably con- 
nected to the saw blade; 
wherein rotation of said cam in said first direc- 
30 tion causes said stroke length toggle to assume 

said first position which defines a first stroke 
length; 

wherein rotation of said cam in said second di- 
rection causes said stroke length toggle to as- 
35 sume said second position which defines a sec- 

ond stroke length; 

said first stroke length being different than said 
second stroke length. 

40 16. A reciprocating saw according to claim 15, further 
comprising a drive pin operably connected to said 
stroke length toggle, said drive pin being operably 
connected to the saw blade such that rotational 
movement of the gear is converted into linear driv- 
es ing motion which is transmitted to the saw blade. 

17. A reciprocating saw according to claim 1 5, wherein 
said stroke length toggle is rotatably attached to 
said cam by a pin. 

50 

18. A reciprocating saw to claim 15, wherein said cam 
defines a recessed cavity configured to at least par- 
tially receive said stroke length toggle; and 

said stroke length toggle is at least partially 
55 received within said recessed cavity. 

19. A reciprocating saw according to claim 1 8, wherein 
said recessed cavity has first and second ends, said 
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first end of said recessed cavity defining a maxi- 
mum displacement of said stroke length toggle in 
said first direction and said second end of said re- 
cessed cavity defining a maximum displacement of 
said stroke length toggle in said second direction 5 
such that configuration of said recessed cavity de- 
termines said first and second stroke length. 

20. A reciprocating saw according to claim 19, wherein 
said recessed cavity is generally shaped like a quar- 10 
ter circle. 

21. A reciprocating saw according to 15, further com- 
prising: 

15 

first and second stop pins mounted to said up- 
per surface of said cam; 
wherein said first pin defines a maximum dis- 
placement of said stroke length toggle in said 
first direction and said second pin defines a 20 
maximum displacement of said stroke length 
toggle in said second direction, wherein posi- 
tioning of said first and second pins determines 
said first and second stroke lengths. 
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